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Gavin	
  Hayes	
  (Ph.D.,	
  Penn	
  State,	
  2007)	
  is	
  a	
  research	
  geophysicist	
  at	
  the	
  U.S.	
  Geological	
  
Survey’s	
  National	
  Earthquake	
  Information	
  Center	
  in	
  Golden,	
  CO.	
  	
  His	
  work	
  is	
  focused	
  on	
  
issues	
  relating	
  tectonics,	
  earthquake	
  seismogenesis,	
  and	
  earthquake	
  hazards	
  mainly	
  in	
  
the	
  context	
  of	
  global	
  subduction	
  zones.	
  Since	
  joining	
  the	
  NEIC,	
  Gavin	
  has	
  developed	
  
approaches	
  to	
  constrain	
  the	
  three-­‐dimensional	
  geometry	
  of	
  subducting	
  plates	
  from	
  their	
  
shallowest	
  definition	
  at	
  oceanic	
  trenches,	
  to	
  their	
  deepest	
  seismic	
  extent	
  in	
  the	
  mid-­‐
mantle,	
  using	
  global	
  earthquake	
  catalogs	
  and	
  active	
  source	
  seismic	
  data,	
  coupled	
  with	
  
probabilistic	
  assessments	
  of	
  location	
  uncertainties.	
  Using	
  these	
  approaches	
  he	
  created	
  
and	
  manages	
  the	
  “Slab1.0”	
  database.	
  He	
  uses	
  these	
  models	
  to	
  study	
  the	
  relationships	
  
between	
  fault	
  geometry	
  and	
  earthquake	
  rupture.	
  	
  Gavin	
  is	
  also	
  a	
  senior	
  scientist	
  heavily	
  
involved	
  in	
  the	
  real	
  time	
  response	
  to	
  earthquakes	
  at	
  the	
  NEIC,	
  helping	
  to	
  rapidly	
  
characterize	
  the	
  source	
  properties	
  of	
  earthquakes	
  using	
  moment	
  tensor	
  inversions	
  and	
  
finite	
  fault	
  modeling,	
  and	
  interpreting	
  events	
  within	
  their	
  regional	
  tectonic	
  context	
  to	
  
provide	
  the	
  public,	
  press	
  and	
  scientific	
  community	
  a	
  comprehensive	
  understanding	
  of	
  
why	
  a	
  specific	
  event	
  has	
  occurred.	
  He	
  also	
  manages	
  databases	
  for	
  W-­‐phase	
  and	
  rapid	
  
finite	
  fault	
  modeling	
  results.	
  
	
  
Adjunct	
  Faculty,	
  Colorado	
  School	
  of	
  Mines	
  Dept.	
  of	
  Geophysics	
   	
   	
   	
  
July	
  2010	
  to	
  present	
  
	
  
Since	
  2010,	
  Hayes	
  has	
  been	
  a	
  faculty	
  member	
  of	
  the	
  Geophysics	
  department	
  at	
  the	
  
Colorado	
  School	
  of	
  Mines	
  in	
  Golden,	
  CO,	
  where	
  he	
  teaches	
  in	
  an	
  introductory	
  course	
  for	
  
several	
  weeks	
  a	
  year,	
  and	
  is	
  involved	
  in	
  advising	
  several	
  graduate	
  student	
  research	
  
projects.	
  	
  
	
  
EDUCATION	
   	
  	
  

B.S.	
   Geophysics,	
  University	
  of	
  Leeds,	
  Leeds,	
  UK	
   2002	
  
M.S.	
   Geophysics,	
  University	
  of	
  Leeds,	
  Leeds,	
  UK	
   2002	
  



Ph.D.	
   Geosciences,	
  Pennsylvania	
  State	
  University,	
  PA	
   2007	
  	
  	
  
	
  
PROFESSIONAL	
  SERVICE:	
  
Member,	
  IRIS-­‐GSN	
  Standing	
  Committee	
  (2008-­‐2012)	
  
Panel	
  member	
  for	
  USGS	
  NEHRP	
  Program	
  (National	
  Awards),	
  2010-­‐11	
  
Member,	
  IRIS	
  Data	
  Products	
  Working	
  Group	
  (2011-­‐present)	
  

	
  
TECHNICAL	
  ACTIVITIES	
  
	
  
• NEIC	
  Earthquake	
  Tectonic	
  Summaries.	
  I	
  write	
  2-­‐4	
  paragraph	
  tectonic	
  summaries	
  for	
  

significant	
  global	
  earthquakes,	
  describing	
  the	
  tectonic	
  setting,	
  faulting	
  mechanism	
  
and	
  general	
  interpretation	
  of	
  recent	
  earthquakes	
  within	
  a	
  few	
  hours	
  of	
  the	
  event	
  
occurring,	
  typically	
  for	
  a	
  dozen	
  or	
  more	
  earthquakes	
  per	
  year.	
  	
  

• W-­phase	
  Centroid	
  Moment	
  Tensor	
  Solutions	
  from	
  the	
  NEIC.	
  I	
  have	
  implemented	
  and	
  
operate	
  the	
  W-­‐phase	
  CMT	
  inversion	
  used	
  by	
  the	
  NEIC	
  for	
  computing	
  the	
  size	
  and	
  
faulting	
  mechanism	
  of	
  moderate-­‐to-­‐large	
  earthquakes	
  in	
  real-­‐time.	
  I	
  publish	
  
moment	
  tensors	
  for	
  almost	
  all	
  M5.6+	
  earthquakes;	
  typically	
  hundreds	
  per	
  year.	
  	
  

• Finite	
  Fault	
  Models	
  from	
  the	
  NEIC.	
  I	
  have	
  implemented	
  and	
  operate	
  the	
  Finite	
  Fault	
  
Inversion	
  used	
  by	
  the	
  NEIC	
  for	
  computing	
  source	
  dimensions	
  of	
  large	
  earthquakes	
  
in	
  near	
  real-­‐time.	
  I	
  publish	
  slip	
  models	
  for	
  almost	
  all	
  M7+	
  earthquakes;	
  typically	
  a	
  
dozen	
  or	
  more	
  per	
  year.	
  	
  

• Global	
  Seismicity	
  Atlas.	
  I	
  work	
  with	
  other	
  USGS	
  researchers,	
  and	
  colleagues	
  from	
  the	
  
academic	
  community,	
  to	
  produce	
  regional	
  tectonic	
  summary	
  maps	
  describing	
  the	
  
detailed	
  seismotectonics	
  of	
  specific	
  regions	
  around	
  the	
  world.	
  This	
  is	
  part	
  of	
  an	
  
effort	
  led	
  by	
  Harley	
  Benz	
  to	
  publish	
  a	
  new	
  generation	
  seismicity	
  atlas	
  from	
  the	
  NEIC.	
  
Since	
  2013,	
  I	
  have	
  taken	
  over	
  the	
  generation	
  of	
  new	
  Atlas	
  plates	
  (e.g.,	
  P33-­‐36;	
  also	
  
upcoming	
  plates	
  for	
  Java	
  and	
  vicinity,	
  offshore	
  British	
  Columbia	
  and	
  vicinity,	
  and	
  
East	
  Africa	
  Rift	
  and	
  vicinity),	
  and	
  the	
  effort	
  to	
  update	
  original	
  Atlas	
  plates	
  (P12-­‐14,	
  
P20-­‐25).	
  

	
  
SELECTED	
  AWARDS	
  

• Best	
  Student	
  Poster	
  Award,	
  Earthscope	
  National	
  Meeting,	
  March	
  2007.	
  
• 2007/08	
  Peter	
  Deines	
  Lectureship	
  Awardee	
  (1st	
  place	
  in	
  Dept.	
  Geosciences	
  Student	
  

Colloquium	
  Oral	
  Presentations,	
  Post-­‐Comprehensive	
  Exam),	
  Spring	
  2007.	
  
• Synergetics	
  Certificate	
  of	
  Excellence,	
  in	
  recognition	
  of	
  contributions	
  to	
  response	
  to	
  

recent	
  large	
  earthquakes,	
  October	
  2009.	
  
• Outstanding	
  Reviewer	
  2009,	
  Geophysical	
  Journal	
  International,	
  November	
  2009.	
  
• Synergetics	
  Certificate	
  of	
  Excellence,	
  March	
  2010.	
  
• Synergetics	
  Certificate	
  of	
  Excellence,	
  April	
  2011.	
  
• 2013	
  IRIS/SSA	
  Distinguished	
  Lectureship	
  Award,	
  awarded	
  December	
  2012.	
  
• 2013	
  Penn	
  State	
  University	
  Alumni	
  Achievement	
  Award;	
  recognizes	
  PSU	
  alumni	
  

35	
  years	
  of	
  age	
  and	
  younger	
  for	
  their	
  extraordinary	
  professional	
  accomplishments;	
  
awarded	
  April	
  2013.	
  

• 2012	
  Presidential	
  Early	
  Career	
  Award	
  for	
  Scientists	
  and	
  Engineers	
  (PECASE);	
  
highest	
  honor	
  bestowed	
  by	
  the	
  United	
  States	
  government	
  on	
  outstanding	
  scientists	
  



and	
  professionals	
  in	
  the	
  early	
  stages	
  of	
  their	
  independent	
  research	
  careers;	
  awarded	
  
December	
  2013.	
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  RELEVENT	
  PUBLICATIONS:	
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Hayes,	
  G.P.,	
  McNamara,	
  D.E.,	
  Seidman,	
  L.,	
  and	
  Roger,	
  J.,	
  2014.	
  Quantifying	
  potential	
  
earthquake	
  and	
  tsunami	
  hazard	
  in	
  the	
  Lesser	
  Antilles	
  subduction	
  zone	
  of	
  the	
  
Caribbean	
  Region,	
  Geophys.	
  J.	
  Int.	
  196,	
  510-­‐521,	
  doi:	
  10.1093/gji/ggt385.	
  	
  

Hayes,	
  G.P.,	
  Furlong,	
  K.P.,	
  Benz,	
  H.M.,	
  and	
  Herman,	
  H.W.,	
  2014.	
  Triggered	
  aseismic	
  slip	
  
adjacent	
  to	
  the	
  6	
  February	
  2013	
  Mw8.0	
  Santa	
  Cruz	
  Islands	
  megathrust	
  earthquake,	
  
Earth	
  Planet.	
  Sci.	
  Lett.	
  388,	
  265-­‐272,	
  doi:	
  10.1016/j.epsl.2013.11.010.	
  

Barnhart,	
  W.D.,	
  Hayes,	
  G.P.,	
  Samsonov,	
  S.V.,	
  Fielding,	
  E.J.,	
  and	
  Seidman,	
  L.E.,	
  2014.	
  
Breaking	
  the	
  oceanic	
  lithosphere	
  of	
  a	
  subducting	
  slab:	
  the	
  2013	
  Khash,	
  Iran	
  
earthquake,	
  Geophys.	
  Res.	
  Lett.,	
  accepted	
  12/2013,	
  doi:	
  10.1002/2013GL058096.	
  	
  

Ruiz,	
  J.A.,	
  Hayes,	
  G.P.,	
  Carrizo,	
  D.,	
  Kanamori,	
  H.,	
  Socquet,	
  A.,	
  and	
  Comte,	
  D.,	
  2014.	
  
Seismological	
  analyses	
  of	
  the	
  March	
  11,	
  2010,	
  Pichilemu,	
  Chile	
  Mw	
  7.0	
  and	
  Mw	
  6.9	
  
coastal	
  intraplate	
  earthquakes,	
  Geophys.	
  J.	
  Int.,	
  accepted	
  12/2013,	
  doi:	
  
10.1093/gji/ggt513	
  

	
  
2013	
  
Hayes,	
  G.P.,	
  Bergman,	
  E.,	
  Johnson,	
  K.,	
  Benz,	
  H.M.,	
  Brown,	
  L.,	
  and	
  Meltzer,	
  A.,	
  2013.	
  
Seismotectonic	
  framework	
  of	
  the	
  February	
  27,	
  2010	
  Mw	
  8.8	
  Maule,	
  Chile	
  earthquake	
  
sequence,	
  Geophys.	
  J.	
  Int.	
  195,	
  1034-­‐1051,	
  doi:	
  10.1093/gji/ggt238	
  	
  

Hayes,	
  G.P.,	
  2013.	
  An	
  overview	
  of	
  the	
  Feb	
  27,	
  2010	
  Mw	
  8.8	
  Maule,	
  Chile	
  earthquake	
  
sequence,	
  Summary	
  of	
  the	
  Bulletin	
  of	
  the	
  International	
  Seismology	
  Centre	
  47(1-­6),	
  88-­‐
103.	
  

Bazargani,	
  F.,	
  Hale,	
  D.,	
  and	
  Hayes,	
  G.P.,	
  2013.	
  Tensor-­‐guided	
  fitting	
  of	
  subducting	
  slab	
  
depths,	
  Bull.	
  Seis.	
  Soc.	
  Amer.	
  103(5),	
  2657-­‐2669,	
  doi:	
  10.1785/0120120333.	
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Hayes,	
  G.P.,	
  Wald,	
  D.J.,	
  and	
  Johnson,	
  R.L.,	
  2012.	
  Slab1.0:	
  A	
  three-­‐dimensional	
  model	
  of	
  
global	
  subduction	
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  geometries,	
  J.	
  Geophys.	
  Res.	
  117,	
  B01302,	
  
doi:10.1029/2011JB008524.	
  

Rietbrock,	
  A.,	
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  Hayes,	
  G.,	
  Haberland,	
  Ch.,	
  Comte,	
  D.,	
  Roecker,	
  S.,	
  Lyon-­‐Caen,	
  H.,	
  
2012.	
  Aftershock	
  seismicity	
  of	
  the	
  2010	
  Maule	
  Mw=8.8,	
  Chile,	
  earthquake:	
  Correlation	
  
between	
  co-­‐seismic	
  slip	
  models	
  and	
  aftershock	
  distribution?	
  Geophys.	
  Res.	
  Lett.	
  39,	
  doi:	
  
10.1029/2012GL051308.	
  	
  

Duputel.	
  Z.,	
  Rivera,	
  L.,	
  Kanamori,	
  H.,	
  Hayes,	
  G.P.,	
  2012.	
  W	
  phase	
  source	
  inversion	
  for	
  
moderate	
  to	
  large	
  earthquakes	
  (1990-­‐2010),	
  Geophys.	
  J.	
  Int.	
  189,	
  1125-­‐1147.	
  	
  

Wang,	
  D.,	
  Becker,	
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  Walsh,	
  D.,	
  Fryer,	
  G.J.,	
  Weinstein,	
  S.A.,	
  McCreery,	
  C.S.,	
  Sardiña,	
  V.,	
  
Hsu,	
  V.,	
  Hirshorn,	
  B.F.,	
  Hayes,	
  G.P.,	
  Duputel,	
  Z.,	
  Rivera,	
  L.,	
  Kanamori,	
  H.,	
  Koyanagi,	
  K.K.,	
  
Shiro,	
  B.,	
  2012.	
  Realtime	
  forecasting	
  	
  of	
  the	
  April	
  11,	
  2012	
  Sumatra	
  tsunami,	
  Geophys.	
  
Res.	
  Lett.	
  39,	
  doi:10.1029/2012GL053081.	
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  Rapid	
  source	
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  2011	
  Mw	
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  Tohoku	
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  Earth.	
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